Overactivation of cannabinoid receptor type 1 in rostral ventrolateral medulla promotes cardiovascular responses in spontaneously hypertensive rats.
Stimulation of cannabinoid type 1 (CB1) receptor in the rostral ventrolateral medulla (RVLM) increases renal sympathetic nerve activity (RSNA) and blood pressure (BP) in rats. Thus, we hypothesized that abnormal expression of CB1 receptor in the RVLM may play a critical role in the pathogenesis of essential hypertension. We evaluated the effects of intra-RVLM infusions of arachidonyl-2'-chloroethylamide (ACEA), selective CB1 receptor agonist, with or without AM251, selective CB1 receptor antagonist, on BP, heart rate (HR), and RSNA in spontaneously hypertensive rats and wild-type rats. We also assessed the protein level and surface expression of CB1 receptor in the RVLM in these rats. We found that spontaneously hypertensive rats exhibited higher basal BP, HR, and RSNA than wild-type rats. Furthermore, unilateral intra-RVLM microinjections ACEA (0, 10, or 100 nM/0.5 μl/site) increased BP, HR, and RSNA to a greater extent in spontaneously hypertensive rats than in wild-type rats. These effects were abolished by co-administrations of AM251 (500 nM/0.5 μl/site) into the RVLM. In addition, the protein level of CB1 receptor in the RVLM was robustly increased in spontaneously hypertensive rats, which is correlated with ACEA-induced maximum changes of RSNA, and this was also associated with reduced expression of β-arrestin 2 in the RVLM in spontaneously hypertensive rats. Finally, overexpression of β-arrestin 2 in the RVLM in spontaneously hypertensive rats attenuated BP, HR and RSNA. Taken together, our results suggested that alterations of CB1 receptor desensitization in the RVLM may play a role in the pathogenesis of essential hypertension.